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Abstract

Objective: To observe clinical efficacy of fractional flow
reserve (FFR)-guided percutaneous coronary intervention
(PCI) in coronary heart disease patients with SYNTAX
scores (SS) ≥33 and Euro Scores (ES) ≥6 who are un-
suitable for or have declined coronary artery bypass graft
(CABG). Methods: A total of 117 patients with SS ≥33
and Euro Score (ES) ≥6 who were unsuitable for and/or
who had declined CABG between Jan 2021 and June 2022
were enrolled in this retrospective analysis. All patients ac-
cepted optimal medical therapy and some accepted an FFR-
guided PCI procedure. Patients who only underwent opti-
mal medical therapy were divided into the optimal medical
therapy group (OMT group) and patients who simultane-
ously underwent FFR-guided PCI procedure were divided
into the PCI group in this retrospective analysis. All pa-
tients accepted follow-up for at least 12 months after dis-
charge. Results: SS and ES in the two groups were not
statistically different (p > 0.05). Patients with chronic to-
tal occlusion accounted for a greater proportion in the PCI
subgroup (31.3%, 5/16) than in other subgroups. Eigh-
teen (18.6%, 18/97) cases in the PCI group developed ma-
jor adverse cardiac and cerebrovascular events (MACCEs).
There were 12 (60%, 12/20) cases of MACCEs in the OMT
group, which was statistically different from the PCI group
(p < 0.05). Conclusions: Based on optimal medical ther-
apy, FFR-guided PCI can still have clinical benefit to coro-
nary artery disease patients with SS≥33 who were not suit-
able for CABG.

Keywords

fractional flow reserve; percutaneous coronary interven-
tion; SYNTAX score; Euro Score; coronary artery bypass
graft

Introduction

The SYNTAX score (SS) can provide guidance for
revascularization in coronary heart disease (CHD) patients
with left main coronary artery disease, multiple-vessel dis-
ease, or both [1,2]. Patients with high-SS ≥33 exhibit sig-
nificantly greater major adverse cardiac and cerebrovascu-
lar events (MACCEs) after percutaneous coronary interven-
tion (PCI) than with coronary artery bypass graft (CABG)
surgery.

With the progress of interventional techniques now
widely used in coronary interventions, these techniques
have been able to further optimize PCI treatment [3–5].
However, there is still a dearth of evidence-based medi-
cal recommendations about how to select strategies for the
treatment of CHD patients with SS ≥33 and Euro Score
(ES) ≥6 who are unsuitable for or decline CABG surgery.
Therefore, we retrospectively evaluated the clinical effi-
cacy of fractional flow reserve (FFR)-guided PCI for these
patients.

Methods

Study Population

A total of 117 CHD patients with SS ≥33 and ES
≥6 who were unsuitable for or declined CABG in Jiangxi
Provincial People’s Hospital between January 2021 and
June 2022 were studied. Inclusion criteria were as fol-
lows: (1) SS≥33 and ES≥6. (2) CABG was an unsuitable
strategy or patients refused CABG because of higher sur-
gical risk. (3) No contraindications for antiplatelet drugs
and PCI. (4) Patients can accept double antiplatelet ther-
apy for at least 12 months. Exclusion criteria were as
follows: (1) ST-segment Elevation Myocardial Infarction
or non-ST-segment Elevation Myocardial Infarction that
needs primary PCI. (2) Severe liver and kidney function
(≥3 times the normal upper limit of serum alanine transami-
nase (ALT), aspartate aminotransferase (AST) and/or serum
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creatinine level ≥265 µmol/L). (3) Severe hematological
diseases, neurological diseases and malignant tumors. (4)
Severe hemodynamic instability such as cardiogenic shock
or severe heart failure that would render patients unable
to tolerate the procedure. (5) Participation in any other
study at the same time. All patients were discussed with
the heart team. The heart team was composed of cardiolo-
gists, cardiothoracic surgeons, anesthesiologists, intensive
care physicians, cardiac catheter interventional doctors and
radiologists.

Study Protocols

Baseline evaluations including physical examination,
blood biochemical assessment, electrocardiographic (ECG)
examination and echocardiographic measurements per-
formed at the time of admission. All patients accepted
optimal medical treatment according to the recommenda-
tions and requirements named in the guidelines. However,
patients that only accepted optimal medical therapy were
categorized into the optimal medical therapy group (OMT
group), while patients that simultaneously accepted FFR-
guided PCI procedure on the basis of optimal medical ther-
apy were categorized into the PCI group. The patients in
the PCI group underwent intravascular ultrasound (IVUS),
rotational atherectomy (RA), or both during PCI, accord-
ing to the physician’s experience. All lesions were treated
with drug-eluting stents including Firebird II (Microport
Co. Shanghai, CN), Xience v (Abbott Co. Santa Clara,
USA) and Endeavor Resolve (Medtronic Inc. Minneapo-
lis, USA). Fractional flow reserve (FFR)-guided PCI was
used for non-occlusive lesions. If FFR >0.80, it indicates
that all lesions do not require intervention and can be treated
with medicine. If FFR≤0.75, then the relationship between
each lesion and myocardial ischemia was assessed using
the continuous pressure retreat technique. On a continuous
pressure curve, a sharp increase in pressure across lesions
exceeding 10–15 mmHg indicates that the lesion severely
restricts blood flow and requires PCI treatment. If the FFR
was between 0.75 and 0.80, a decision to undergo interven-
tional treatment was based on the patient’s clinical symp-
toms [6–8]. The patients in the PCI group were also clas-
sified into the complete revascularization (CR) subgroup
and partial revascularization (PR) subgroup depending on
whether all of the target stenosis was successfully treated
and achieved a value of FFR >0.90. After stent implanta-
tion, FFR was again assessed. An FFR value over 0.9 was
considered to be a successful of stent implantation [7,8].
Rotational atherectomy (RA) and intravascular ultrasound
(IVUS) were both used depending on the procedure. If pa-
tients who selected coronary intervention did not receive
successful PCI, they would be assigned to the OMT group
and continue to receive medical treatment. All patients
were treated with medication according to coronary heart
disease, heart failure and other related guidelines. The pa-

tients in the PCI group were further classified into the CR
subgroup and PR subgroup depending on whether all of
the target stenoses of the coronary artery were treated and
reached an FFR >0.9 during the PCI. Stents were also im-
planted after successfully opening chronic total occlusion
(CTO) lesions. If the CTO lesions were not opened and
the stents not implanted successfully, then they would be
placed in the PR subgroup. The detailed steps are shown in
Fig. 1.

All patients were followed up for at least 12 months
after discharge. Telephone follow-up was carried out every
month by an experienced cardiologist. Follow-up covered
symptoms and changes in overall health. All patients were
required to attend the outpatient follow-up clinic in the 6th
month and 12th month. During outpatient follow-up elec-
trocardiography, biochemistry, and echocardiography stud-
ies were obtained.

Observation Content

Complications

Complications included main branch occlusion (ves-
sel diameter ≥2.0 mm), severe dissection, in-stent throm-
bosis, malignant arrhythmia, and severe vascular access
complications (severe bleeding, pseudoaneurysm). Stent
thrombosis was defined according to guidelines issued by
the American Academic Research Association (ARC) [9,
10].

Secondary Endpoint Events

Angina pectoris and cardiac function were evaluated
according to the grading criteria of Canadian Cardiovascu-
lar Society (CCS) angina pectoris and New York Heart As-
sociation (NYHA) systolic heart failure [11,12].

Primary Endpoint Events

The primary endpoint events included MACCEs: to-
tal death (periprocedural death, death in follow-up period),
revascularization, stroke, and nonfatal myocardial infarc-
tion (MI).

Statistical Analysis

All data were analyzed using SPSS 18.0 software
(IBM Corp., Armonk, NY, USA). Continuous variables are
presented as means ± standard deviations (SDs), and cate-
gorical variables are presented as frequencies and percent-
ages. The comparison of multiple groups was made with
one-way analysis of variance and LSD tests. The number
of data were expressed by the number of data, and the χ2

test was used. A statistically significant difference was con-
sidered p < 0.05.
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Fig. 1. Flowchart of patient enrollment and grouping. SS, SYNTAX score; ES, Euro Score; CABG, coronary artery bypass graft;
OMT group, optimal medical therapy group; FFR-guided, fractional flow reserve-guided; PCI, percutaneous coronary intervention; CR,
complete revascularization; PR, partial revascularization.

Results

Baseline Characteristics

The baseline clinical and angiographic data are sum-
marized in Table 1. The results show there were no
significant differences in sex distribution, age, or pre-
procedural data such as left ventricular end-diastolic di-
mension (LVEDD), left ventricular end systolic diameter
(LVESD), brain natriuretic peptide (BNP), or estimated
glomerular filtration rate (eGFR) in the PCI group andOMT
groups (p> 0.05). The PCI group and OMT group showed

no statistically significant difference in the rate of three-
vessel lesions, lesion distribution characteristics, and left
anterior descending stenoses. In some patients with vas-
cular remodeling, chronic occlusive disease accounted for
31.3% (5/16). There was no significant difference in SS and
ES between the PCI group and OMT group (p > 0.05).

Compared between the PCI group and OMT group,
there was no significant difference in sex distribution, age
and pre-procedural data such as LVEDD, LVESD, BNP
and eGFR (p > 0.05). Although the incidence of three-
vessel disease and left anterior descending artery disease
in the OMT group were slightly higher than those in PCI
group, there was no statistical difference in these parame-
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Table 1. Clinical data and coronary angiographic characteristics.

Variable
PCI group (n = 97)

OMT group (n = 20) #p-value
CR group PR group Group total p-value

Number (male/female) 81 (65/16) 16 (10/6) 97 (75/22) 0.56 20 (13/7) 0.27
Age (years) 72.3 ± 12.4 72.7 ± 13.9 72.4 ± 12.9 0.23 71.8 ± 11.5 0.15
Main comorbidities (n, %)

Hypertension 23 (28.4) 7 (43.8) 30 (30.9) 0.31 9 (45.0) 0.11
Pulmonary disease 12 (14.8) 3 (25.0) 15 (15.5) 0.19 4 (30.9) 0.07
Diabetes 6 (7.4) 3 (1.9) 9 (9.3) 0.15 3 (20.0) 0.09
Renal insufficiency 5 (6.2) 3 (1.9) 8 (8.2) 0.16 2 (20.0) 0.09
Dyslipidemia 14 (17.3) 5 (31.3) 19 (19.6) 0.21 5 (25.0) 0.13

SBP at admission 154.8 ± 19.4 151.3 ± 17.3 153.2 ± 18.5 0.12 156.2 ± 17.5 0.08
DBP at admission 100.2 ± 14.4 101.2 ± 13.8 100.9 ± 13.1 0.11 100.9 ± 11.8 0.10
BMI 26.5 ± 9.4 25.7 ± 9.9 25.7 ± 9.9 0.22 25.8 ± 9.1 0.07
LVEDD 58.7 ± 9.4 57.2 ± 8.7 58.5 ± 9.2 0.19 58.1 ± 9.8 0.09
LVESD 48.3 ± 7.9 49.1 ± 8.5 48.4 ± 8.0 0.18 48.7 ± 8.1 0.08
LVEF 45.4 ± 6.7 44.9 ± 5.2 45.3 ± 5.9 0.16 45.6 ± 6.1 0.07
BNP 1252.7 ± 237.7 1267.7 ± 245.2 1255.2 ± 240.8 0.32 1312.7 ± 257.1 0.22
eGFR 99.7 ± 27.9 103.5 ± 30.1 100.3 ± 28.1 0.57 93.1 ± 21.1 0.12
Lesions distribution (n, %)

LMCA 23 (28.4) 8 (50.0) 31 (32.0) 0.11 7 (35.0) 0.11
LAD 53 (65.4) 12 (75.0) 65 (67.0) 0.21 15 (75.0) 0.34
LCX 29 (35.8) 10 (62.5) * 39 (40.2) 0.03* 11 (55.0) 0.29
RCA 37 (45.7) 13 (81.3) * 50 (51.5) 0.02* 14 (70.0) 0.06
Bridge vessels 2 (2.5) 1 (6.25) 3 (3.1) 0.07 1 (5.0) 0.11
CTO 9 (11.1) 5 (31.3) * 14 (14.3) 0.01* 3 (15.0) 0.16

SYNTAX score 41.2 ± 6.3 49.2 ± 7.3 42.5 ± 6.5 0.16 46.5 ± 5.9 0.23
Euro score 7.2 ± 1.4 7.9 ± 1.8 7.3 ± 1.6 0.06 7.5 ± 1.7 0.10
Note: Compared between the PCI group and OMT group, # p > 0.05. but LCX, RCA and CTO in CR sub-group and PR sub-group,
*p < 0.05. SBP, Systolic blood pressure; DBP, Diastolic blood pressure; BMI, body mass index; LVEDD, left ventricular end-diastolic
dimension; LVESD, left ventricular end systolic diameter; LVEF, left ventricular injection fraction; BNP, brain natriuretic peptide; eGFR,
estimated glomerular filtration rate; LMCA, left main coronary artery; CTO, chronic total occlusion; LAD, left anterior descending artery;
RCA, right coronary artery; LCX, left circumflex coronary artery.

ters. Compared within the PCI group, there was no signif-
icant difference in sex distribution, age and pre-procedural
data such as LVEDD, LVESD, BNP, eGFR, SS and ES be-
tween CR group and PR group (*p> 0.05); but there was a
significant difference in the distribution of lesions and the
incidence of CTO (*p < 0.05).

Complications in the PCI Group

In terms of vascular access complications, 10 cases
(10/97) had various degrees of hematoma and pressure
blister at the puncture sites, which recovered within one
week after treatments. No acute or sub-acute thrombo-
sis events or serious malignant arrhythmia events occurred
during periprocedural coronary stenting, and no important
side branches were occluded during the procedures. Coro-
nary artery perforation and subsequent cardiac tamponade
were observed in 1 case, due to rotational atherectomy for a
severely calcified lesion, and the perforated coronary artery
became occluded spontaneously after balloon occlusion and
pericardiocentesis.

There was no significant difference in red blood cell
count, platelet count, myocardial enzyme levels, or renal
function before or after the procedure in the PCI group (p
> 0.05, Table 2).

Follow Up after Discharge

Primary Endpoint Events

A total of 18 cases of MACCEs were observed in the
PCI group and the incidence was 18.6% (18/97), of which
2 cases died, accounting for 2.1% (1 case in CR subgroup,
1 case in PR subgroup, and the cause of death was possible
stent thrombosis), and 9 cases required revascularization. A
total of 12 cases of MACCEs occurred in the OMT group
and the incidence was 60% (12/20), of which 3 cases died
and accounted for 15% (2 cases were acute myocardial in-
farction and 1 case was malignant arrhythmia). Except for
revascularization, there were statistical differences in other
aspects such as all-cause mortality, and nonfatal myocardial
infarction between PCI group and OMT group (p < 0.05,
Table 3).
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Table 2. Comparison of red blood cell count, platelet count, myocardial enzyme levels, or renal function before and after
procedure in PCI group.

TIME RBC (×109/L) PLT (×109/L) CK (IU/L) CK-MB (IU/L) eGFR (mL/min)

Pre-PCI 3.89 ± 0.98* 178.7 ± 35.8& 271.7 ± 51.6# 30.4 ± 5.3■ 100.3 ± 28.7▲

Post-PCI 24 h 3.51 ± 0.58* 151.2 ± 29.7& 268.7 ± 45.1# 31.9 ± 4.8■ 96.5 ± 24.2▲

Post-PCI 72 h 3.77 ± 0.61* 168.7 ± 35.2& 224.1 ± 31.6# 27.6 ± 5.2■ 101.8 ± 25.1▲

Post-PCI 7 days 3.79 ± 0.71* 171.7 ± 30.6& 278.7 ± 35.8# 26.9 ± 5.5■ 105.1 ± 29.6▲

Note: ■p > 0.05, ▲p > 0.05, #p > 0.05, *p > 0.05, & p > 0.05, There was no significant difference in red blood
cell count, platelet count, myocardial enzyme spectrum, or renal function before or 24 h, 72 h, and 7 days after
the procedure in the PCI group. PCI, percutaneous coronary intervention; RBC, red blood cell; CK, Creatine
Kinase.

Table 3. Comparison of MACCEs between PCI group and OMT group.

Variable
PCI group (n = 97)

p value OMT group (n = 20) p value
CR sub-group (n = 81) PR sub-group (n = 16) Group total

MACCEs 10 (10.3) 8 (50.0) 18 (18.6) 0.000* 12 (60) 0.000#

All-cause mortality 1 (1.0) 1 (6.3) 2 (2.1) 0.750 3 (15) 0.009#

Nonfatal MI 2 (2.5) 1 (6.3) 3 (3.1) 0.559 3 (15) 0.036#

Revascularization 5 (6.2) 4 (25.0) 9 (9.3) 0.068 2 (10) 0.985
Stroke 2 (2.5) 2 (12.5) 4 (4.1) 0.282 4 (20) 0.009#

Note: #p< 0.01, There was a significant difference inMACCEs between PCI group and OMT group; *p< 0.01, There was a significant
difference in MACCEs between CR sub- group and PR sub- group. MACCEs, major adverse cardiac and cerebrovascular events; MI,
myocardial infarction.

Complications in the terms of vessel such as bleed-
ing at the puncture site have achieved good healing. Dur-
ing the follow-up period, stent restenosis in the PCI group
was treated with drug-coated balloons and identified as a
MACCE. All stroke events in PCI group and OMT groups
did not have a significant impact on the patient’s nervous
system and quality of life.

Secondary Endpoint Events

The symptoms of angina and heart function in the PCI
group were significantly improved and the exercise toler-
ance was enhanced (p < 0.05). In terms of cardiac remod-
eling, LVEDD, LVESD, LVEF, and cardiac output (CO) in
the PCI group were significantly better than in the OMT
group (p< 0.05), and the degree of improvement in the CR
subgroup was greater than in the PR subgroup (p < 0.05).
The changes in angina, heart function, and cardiac remod-
eling are shown in Table 4.

Discussion

Patients with atherosclerotic diseases often simultane-
ously suffer from cardiovascular and cerebrovascular dis-
ease, diabetes mellitus, chronic kidney disease, or pul-
monary disease. It is generally believed that the main fac-
tors affecting the outcome of PCI are the anatomic complex-
ity of coronary lesions, the left ventricular ejection fraction,
and the renal function. However, the outcome of CABG is

highly susceptible to patients’ overall status including age,
clinical complications, and similar factors. Various eval-
uation methods such as SS and ES play an important role
in guiding the treatment strategy of CHD. SS can predict
the incidence of MACCE after PCI [12] and ES can pre-
dict the short- and long-term mortality and other postoper-
ative adverse events after CABG [13]. Generally speaking,
if SS is more than 33 and ES can be classified as low risk,
CABG should be chosen [14,15]. But if ES≥6 and the pre-
dicted mortality rate is more than 10%, CABG mortality is
also higher [16,17]. Thus, there is no evidence-based med-
ical recommendation for determining the optimal treatment
strategy for the patients with SS ≥33 and ES ≥6.

In the FAME study, FFR was used to evaluate the
physiological function of the lesion and determine the
hemodynamic relevance of coronary artery stenosis [18,
19]. It was demonstrated that 2/3 of coronary artery
stenoses in which the degree of stenosis exceeded 50% did
not cause myocardial ischemia. For left main coronary
artery disease, approximately 1/5 of stenoses with a diam-
eter of less than 50% will cause myocardial ischemia [20–
22]. This phenomenon is called “imagemismatch function”
[23]. Because of this phenomenon, it is difficult to deter-
mine whether patients with a degree of stenosis of 50–90%
should undergo PCI by relying on the results of coronary an-
giography alone. Therefore, physiological functional eval-
uation and intravascular imaging techniques can help physi-
cians choose and optimize intervention strategies, thus re-
ducing intraprocedural complications and major adverse
cardiovascular events and improving the short- and long-
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Table 4. Changes in angina pectoris, heart function and cardiac remodeling.

Variable
PCI group (n = 85#)

OMT Group (n = 17#)
CR sub-group (n = 80#) PR sub-group (n = 15)

Pre-PCI Post-PCI 6 months Post-PCI 12 months Pre-PCI Post-PCI 6 months Post-PCI 12months Pre-OMT Post-OMT 6 months Post-OMT 12months

CCS (n, %)
1 grade 13 (16.3) 16 (20) 30 (37.5) * 6 (40) 8 (53.3) 7 (46.7) 1 (5.9) 1 (5.9) 1 (5.9)
2 grade 21 (26.3) 27 (33.8) * 18 (22.5) 4 (26.7) 6 (40) * 7 (46.7) * 3 (17.6) 1 (5.9) 0 (0)
3 grade 28 (35.0) 25 (31.3) 12 (15.0) * 5 (33.3) 1 (6.6) * 1 (6.6) 7 (41.2) 8 (47.1) 9 (52.9)
4 grade 18 (22.5) 12 (15.0) * 10 (12.5) * 1 (6.6) 1 (6.6) 1 (6.6) 9 (52.9) 10 (58.8) 10 (58.8)

NYHA (n, %)
I grade 9 (11.3) 17 (21.3) * 27 (33.8) * 1 (6.7) 3 (20.0) * 4 (26.7) * 5 (29.4) 3 (17.6) 3 (17.6)
II grade 31 (38.8) 44 (55.0) * 44 (55.0) * 4 (26.7) 7 (46.7) 8 (53.3) 3 (17.6) 4 (23.5) 4 (23.5)
III grade 30 (37.5) 11 (13.8) * 6 (7.5) * 6 (40.0) 3 (20.0) * 3 (20.0) * 6 (35.3) 7 (41.2) 5 (29.4)
IV grade 10 (12.5) 8 (10.0) 3 (3.8) * 5 (33.3) 3 (20.0) 3 (20.0) 3 (17.6) 3 (17.6) 5 (29.4)

LVEDD (mm) 55.7 ± 10.2 48.6 ± 9.1*▲ 46.7 ± 9.3*△▲ 55.8 ± 10.4 52.7 ± 10.5*▲ 50.7 ± 9.8*▲ 55.3 ± 11.3 52.3 ± 10.2 52.7 ± 11.7
LVESD (mm) 47.6 ± 9.5 38.1 ± 4.5*▲ 36.6 ± 7.5*△▲ 48.8 ± 9.7 42.6 ± 8.5*▲ 40.6 ± 7.5*▲ 42.6 ± 9.5 42.3 ± 9.1 43.1 ± 8.6
LVEF (%) 48.7 ± 9.2 50.1 ± 9.6*▲ 51.1 ± 9.7*△▲ 47.7 ± 8.6 48.7 ± 4.2*▲ 46.7 ± 6.8*▲ 47.7 ± 9.2 48.1 ± 8.7 46.1 ± 6.5
CO (mL) 7.6 ± 2.5 8.9 ± 3.7*▲ 9.1 ± 3.5*△▲ 7.2 ± 2.1 7.6 ± 2.5*▲ 7.4 ± 2.7*▲ 7.6 ± 2.5 7.4 ± 2.3 7.1 ± 2.5
SV (mL) 57.6 ± 13.1 67.6 ± 16.1*▲ 70.2 ± 15.4*△▲ 55.6 ± 11.1 61.6 ± 13.5*▲ 62.5 ± 12.7*▲ 57.3 ± 11.7 56.7 ± 12.6 57.3 ± 13.1
BNP 1246.8 ± 213.1 1036.5 ± 244.1*▲ 966.8 ± 211.4*△▲ 1316.8 ± 233.3 1126.8 ± 213.4*▲ 1046.8 ± 213.1*▲ 1306.8 ± 253.1 1416.8 ± 243.1 1536.2 ± 313.1
Note: Comparison with this group before procedure, *p < 0.05; Comparison with the same PR group at the same time point, △p < 0.05; Comparison with the OMT group at the same time point, ▲p < 0.05;
#because the patient died during the follow-up, the related parameters could not be collected. BNP, brain natriuretic peptide; NYHA, New York Heart Association; CO, cardiac output; SV, stroke volume; CCS,
Canadian Cardiovascular Society.
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term efficacy [24–26]. At the same time, the immediate
endpoint and forward prognosis of PCI can be optimized by
IVUS, FFR, or both. The results of the ILUMIEN III study
suggest that intravascular imaging can be used to more ac-
curately select the size of the stent and prevent stent mal-
apposition, and coronary dissection, which can also help in
the selection of antithrombotic therapy for some patients,
especially those with higher thrombotic or bleeding risk or
a need to undergo surgery [27].

This retrospective study also showed that frequency
and duration of angina, heart function, activity tolerance,
and the total mortality rate, revascularization, stroke, and
nonfatal myocardial infarction such asMACCEs in patients
with SS ≥33 but unsuitable for CABG, which was per-
formedwith PCI under the guidance of FFR, had results that
were significantly better than those in the OMT group. The
benefit was not only reflected in the CR subgroup but also
in the PR subgroup. The results of this clinical retrospective
analysis suggest that although there may be a certain degree
of ischemic clinical symptoms for some patients with revas-
cularization, the risk of major cardiac events, will be greatly
reduced. Furthermore, the results showed that LVEDD,
LVESD, LVEF, and CO in the PCI treatment group were
significantly better than those in the OMT group, whichwas
consistent with other studies [28–31].

There are indeedmany interrelated clinical factors that
influence each other and result in different outcomes. How-
ever, the main purpose of this retrospective study provide
assistance in treatment strategies. In clinical practice, the
selection of treatment strategies is mainly based on these
two scores—SYNTAX score and Euro Score rather than a
single influencing factor now. This opinion was also rec-
ommended in the now guidelines. That is to say, decisions
of treatment strategies are not based on a single clinical fac-
tor but comprehensive factors. The main purpose of this
study is to provide assistance for the treatment decision-
making of coronary heart disease patients rather than study
whether these influencing factors have an impact on coro-
nary heart disease. Moreover, these scoring methods have
covered multiple clinical factors. Intervention or surgical
methods are not decided by a single factor but a compre-
hensive scoring result. Furthermore, there was no signifi-
cant difference in single clinical factors between different
groups of patients in this study. So, it has little impact on
the research conclusions.

These types of patients inevitably would be encoun-
tered in clinical practice, and the specific treatment guide-
lines for these patients do not provide clear recommenda-
tions. Future research will compare the clinical benefits of
these three treatment methods, drug optimization therapy
recommended by the guidelines, PCI optimization therapy
and CABG. It will be necessary to design a multicenter,
randomized double-blind controlled study protocol to fur-
ther determine the clinical significance of the finding of our
study.

Study Limitations

Because this is a single-center retrospective analysis,
the sample size was small which impacts the results of the
study. Therefore, these findings need to be verified by mul-
ticenter prospective studies. In addition, the factors that af-
fect the treatment effectiveness of patients in clinical prac-
tice are complex. In this study, selecting only the cur-
rently recognized relevant factors for analysis and compari-
son may result in an incomplete analysis. However, scoring
tools such as the SYNTAX score and the Euro Score, take
into account many clinical factors, which can improve the
accuracy of our conclusions.

Conclusions

Based on optimal medical therapy, FFR-guided PCI
can confer some clinical benefit to coronary artery disease
patients with SS ≥33 and ES ≥6 who were unsuitable for
or declined CABG. Even in the PR group, FFR-guided
PCI can alleviate the clinical symptoms of angina pectoris,
which is helpful for improving their quality of life.
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